Introduction
============

A case of pneumocephalus developed after spinal tumor surgery was investigated. Pneumocephalus is a pathologic gas collection in the epidural, subdural, subarachnoid, intraventricular, or intraparenchymal intracranial areas. The main causes of pneumocephalus are head trauma (74%), intracranial neoplasms, infections, neurosurgical interventions, paranasal sinus surgeries and diagnostic interventions (such as pneumoencephalography or lumbar puncture).[@B4] It was first described by Chiari[@B6] in 1884. The causes, frequency and treatment of pneumocephalus were evaluated. In the formation of pneumocephalus, air is compressed into the intradural space during operation and this passes to the cerebral space. Definite bed rest, abundant fluid replacement and, in addition, highly inspired oxygen therapy are sufficient to correct the condition. However, it is rarely necessary to apply surgical treatment.

Case Report
===========

Our patient was a 25-year-old man with severe thigh pain and right-sided back pain. On the patient\'s examination there was no significant finding except pain on the right lumbar region palpation. Lumbar magnetic resonance imaging (MRI) showed a spinal tumor image at the L3 vertebral level. The lesion was 1 cm in diameter. The boundaries of it could be clearly distinguished. At the same time, it was contrasting ([Figure 1](#F1){ref-type="fig"}). The patient was operated after the preoperative preparations were completed. The tumor was intradural. His borders were fully distinguishable and rounded. So the lesion showed a benign image. Immediately after the operation, all the pain of the patient was improved. The patient was very comfortable within the postoperative two days. The patient was mobilized early in the first 24 hours. On the third postoperative day, severe headache, nausea and vomiting complaints developed in the patient. Immediate cranial computed tomography (CT) examination was performed in the patient. Cerebral pneumocephalus was present in CT ([Figure 2](#F2){ref-type="fig"}). In our case, immobilization and abundant hydration provided healing. The treatment was successful and after three days all of the complaints of the patient had improved. At the same time, this improvement was confirmed by performing the cerebral CT examination ([Figure 3](#F3){ref-type="fig"}).

Discussion
==========

Pneumocephalus and gas in the spinal canal are rare neurosurgical complications. These complications are not only due to direct surgery for spinal tumor removal. These are usually due to dura injury.[@B1] As in our case, after removal of the spinal intradural tumor, it is thought that air contact due to the openness of the surgical field and subsequent intradural compression of the air caused pneumocephalus.[@B10] The first complication that should be considered when an early confusion table develops after spinal surgery is pneumocephalus. Among the other factors that are effective in the confusion table, low hematocrit in advanced age is also remarkable.[@B7] Among the case reports, a 60-year-old patient with confusion, urinary incontinence and idiopathic rhinorrhea has also been shown to have pneumocephalus.[@B16] In neurosurgical operations, pneumocephalus occurs more frequently in operations performed in sitting position than in operations performed in prone and park bench positions. With the effect of gravity, the discharged cerebrospinal fluid (CSF) is displaced by air.[@B18] Interestingly, although there was no leakage of CSF during the operation, pneumocephalus and pneumorrhachis were seen.[@B9] In one study, it was presented a case of pneumocephalus without a clear complication after posterior spinal arthrodesis surgery. Conservative treatment was sufficient for the healing of this patient. In these cases, the presence of a dural defect was probably overlooked. Early diagnosis is necessary to prevent morbidity and mortality. It is necessary to have high suspicion for dural tear to accelerate treatment and improve pneumocephalus.[@B2] Another interesting case of pneumocephalus without dural injury during surgery was presented. CT cisternography and MRI did not reveal any anatomic defect that could lead to pneumocephalus. The authors of this case suggest that spontaneous pneumocephalus without dura injury may occur due to increased intraabdominal pressure after spondylolisthesis surgery. For this reason, they reported that pneumocephalus could be prevented by carefully controlling the abdominal pressure in such cases.[@B3] It was also suggested that there was another disc surgery case that did not have an active dura defect detected during the operation. In this case, it was thought that the calcified disc fragment could cause dura ruptures in the axillary perineurium and this small tear site has been reported to function as a one-way valve system after disc removal, leading to pneumocephalus. In the same study, it was thought that when the vacuum suction device was placed on the fascia after spinal surgeries, it could be a predisposing factor in the development of pneumocephalus.[@B11] Apart from these surgical cases, pneumocephalus was observed in a patient who developed symptoms mimicking stroke after lomber epidural steroid injection. Pneumocephalus is a well-known complication of spinal and epidural anesthesia, but it is very rare after lumbar epidural steroid injection.[@B8] Continuous headache has developed in a patient who has undergone recurrently lumbar puncture for normal pressure hydrocephalus. It was observed that this was also due to pneumocephalus.[@B12] A study examining the lumbar puncture headaches was performed. In this study, it was found that the use of special puncture needles with thin tips was more effective in preventing pneumocephalus complication.[@B13] Apart from the mentioned cases, one of the interesting reasons explained in the development of pneumocephalus was the development of fistula between recurrent gastrointestinal tumor and sacral nerve root. This fistula helped the gastrointestinal gas to pass into the intracranial area and thus caused the pneumocephalus.[@B17] Pneumocephalus should be considered as a primary cause for severe headache and confusion situations associated with surgery or small epidural procedures. Surgery is often not necessary to treat pneumocephalus. Strict bed rest for a few days, highly inspired oxygen and infusion of excess fluid provide for the treatment of pneumocephalus.[@B5] Conservative treatment was discussed in more detail in some studies. Conservative treatments include avoiding valsalva maneuver, ie coughing and sneezing, raising the head of the bed by 30° (Semi-Fowler\'s position), and administering antipyretics, painkillers, and osmotic diuretics.[@B9] In a study of the healing effect of hyperbaric oxygen administration in the treatment of pneumocephalus, it was found that nitrogen absorption was facilitated in treated patients with hyperbaric oxygen compared to patients administering normal oxygen.[@B15] When clinical signs such as intracranial hypertension and unconsciousness begin to threaten life, surgical options, ie urgent decompression, should be considered to relieve the pressure on the brain parenchyma in the treatment of pneumocephalus.[@B19] In addition, burr hole opening, needle aspiration and dural defect closure are other surgical treatment options.[@B14]

Conclusion
==========

Pneumocephalus and gas in the spinal canal which are rare neurosurgical complications have been tried to be evaluated in this case report. This is usually caused by air escape to the intradural space after the dura injury. Pneumocephalus should be considered first when sudden confusion and headache develop after spinal surgery. When this situation is encountered, conservative treatment should be applied without fear. So surgery is often not necessary to treat pneumocephalus. Definite bed rest, highly inspired oxygen and excess fluid infusion are sufficient for the treatment of pneumocephalus. However, it should not be forgotten that surgical options should be taken into account when necessary.
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![Intradural extramedullary enhancing tumor is noted at the 1st lumbar level.](kjn-13-176-g001){#F1}

![Brain computed tomography 3 days after lumbar surgery. Numerous air density is shown in the convexity area.](kjn-13-176-g002){#F2}

![Brain computed tomography 3 days after conservative management. The previous noted air is completely disappeared.](kjn-13-176-g003){#F3}
